Occlusion pressure and ventilation during sleep in normal humans.
Previous investigation in normal humans has demonstrated reduced ventilation and ventilatory responses to chemical stimuli during sleep. Most have interpreted this to be a product of decreasing central nervous system sensitivity to the normal stimuli that maintain ventilation, whereas other factors such as increasing airflow resistance could also contribute to this reduction in respiration. To improve our understanding of these events, we measured ventilation and occlusion pressures (P0.1) during unstimulated ventilation and rebreathing-induced hypercapnia during wakefulness and non-rapid-eye-movement (NREM) and rapid-eye-movement (REM) sleep. Eighteen subjects (10 males and 8 females) of whom seven were snorers (5 males and 2 females) were studied. Ventilation was reduced during both NREM and REM sleep (P less than 0.05), but this decrement in minute ventilation tended to be greater in snorers than nonsnorers. Unstimulated P0.1, on the other hand, was maintained or increased during sleep in all groups studied, with males and snorers showing the largest increase. The hypercapnic ventilatory response fell during both NREM and REM sleep and tended to be lower during REM than NREM sleep. However, the P0.1 response to hypercapnia during NREM sleep was well maintained at the waking level although the REM response was statistically reduced. These studies suggest that the mechanism of the reduction in ventilation and the hypercapnic ventilatory response seen during sleep, particularly NREM sleep, is likely to be multifactorial and not totally a product of decreasing central respiratory drive.